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SUMMARY

Despite the failure of Google Glass to become the hekitem, augmented reality guickly

becoming a booming market of design, bfmhtechni@l industry purposes as well heme and

public entertainment. Many game companies, baho and tabletop, have begmresearch and

develop for this hybrid medium. Mever, their designs are aimasimediately flawed because it

becomes appant that they arenly just tiptoeing outside dheir comfort zones in the creation of

the artifacts. The compés that are used to designipgrely digital games use the tangible

creation as just a tbfor image recognition withoubcusing too muchm its design aside from

pure utilitarianismand the companies that are usgedesigning tabletop games use the augmented

reality as min ma | e n h anc e mepgtional folhgameplay. Thesaimaf my project is to
addressthedl x t hat 6 qwyhybrigmeetdeé da iwhean t he user6s attent
digital andthe tangible artifacts. Iplano extrapol ate from Scott McdC
betweergraphic novel panels to creatgnamic interest in an Augmented Reality setting, with t

attention shift between panelsrging as a parallel to the shift between digital and physical

mediums.
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CHAPTER 1. INTRODUCTION

As virtual reality (VR) becomes a booming market with the Oculus Touch, HTC Vive,
and Playstation VR to name a few, there is little public mention of its predecessor Augmented
Reality (AR). Where VR focuses on immersing the interactor entirely in a cdigaake and
experience, AR bridges the gap and places digital artifacts in the real world through the use of a
camera. Since it is both physical and digital most companies who make Augmented Reality
experiences tend to stay close to what they are usedatgang, and the other medium
becomes almost incidental.

This is not necessarily a problem, but rather a lack of usefulness. If time and resources
are going to go into making part of a product
value? Sanuch augmented reality is done with blocky black and white images or clearly labeled
high contrast ones, and they do not mesh into the augmentation itself. They are used as markers,

and then once the device has recognized them they are obscured.

Fig. 1a1b: Nintendo 3DS AR card (left) and Vuforia Demonstration Trigger (right)
The biggest reason for this is that images like these, with high contrast and clean lines,
are most easily recognized by the augmented reality programs. Vaf@oanmonly used AR

program, even incorporates an image grader that ranks targets on a scale from zero to five of how
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easily the program can recognize the target image. Since these games and experiences are
developed for the mass public, it makes sensedhsily recognized images would be used to
avoid any problems in target recognition. These images are lacking any greater context, and
merely serve as a marker for the program to work correctly.

The goal of this project was to design an augmented erpertbat would be cohesive
between the digital and tangible artifacts, making both halves critical to the full experience.
Graphic novels, or comic books, provided a framework for the execution, since attention is
already divided into segments, though witthe same medium. By using the concept of
paneling in comic books as outlined by Scott McCloud and Will Eisner, an augmented graphic
novel could be created that would utilize the companion app in the storytelling as opposed to
providing incidental inforration to the user. It would allow the panels to dynamically change
and shift to show changes in the story world, building suspense and creating the illusion of
change, even though the comic has beespprged and is a static object. The interaction and
agency, or the illusion thereof, comes from the digital application. Because this project is
designing for interaction within a digital space, video games can be used as reference points to
how interaction is done in a digital space even though the affpgteet a traditional video
game. Many of the same principles of interaction apply, and can be used as a basis for guiding

player attention both on the screen and between the screen and the book.

1.1  Existing Augmented Reality Products
The inequality btween digital and tangible design in modern Augmented Reality
gaming creates a rift in player attention, because the game designers are designing for
domi nant and secondary dynamics. The user 6s

over the otbr, with the secondary artifact acting as either a gimmick or a tool. For example, the
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board games Munchkin (Steve Jackson Games, 2001) and XCOM: The Board Game (Fantasy
Flight Games, 2014) both have companion apps, but neither are necessary for garneplay.
serve to assist with rules and scorekeeping,

with immersion, but they are ultimately extraneous to gameplay.

Vi
ATV
THE BOARD GAME

Fig. 2: The board game uses the companion app as a way to integrate a digital interféoe
rules and scorekeeping, rather than augmenting the game itself.
On the opposing side, digital game developers generally use their tangible artifacts as
markers to place digital objects in set points in the real world. PulZar (PlayStation Vita, 2012)
and the Nintendo 3DS6 Augmented Real ity cards
the tangible artifact being a tool. While Nin
the QRCode styled markers that PulZar uses, they are still utilitamigheir nature. The cards

are made up of straight lines and sharp angles, with very high contrast between the darks and

lights of the colors used.
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Fig. 3a: The Pulzar game trigger card before the game begins.

Aipha/—

Fig. 3b: The PulZar game in progresswith the cards obscured by the app.

The Crayola Color Alive coloring book and companion app is the closest ideal for this
project. In this system, the user has a coloring page and colors it in as they would normally.
Then, once they have finished colorithg page they can scan them with an iPad and see a 3D

recreation of what they have colored. From a technical standpoint all of this has been done



before, where the linart of the coloring pages acts as an image tracker for the recognition
program. Then timage of the sheet is projected onto a 3D model of whatever the page
represents. This can be done in programs like Vuforia with little problem. However it provides a
more even distribution of attention between the physical and the digital, in the Srteelbea

taken to color in the page in order for the model to look correct. The pages can be used blank, of
course, but the model will just be pajvehnite then which is not the intended goal. When the user
colors in the lines they create pencil strokesstndtions that then transfer onto the three
dimensional model in the companion app, so they can immediately see the impact that they have

on the space.

Fig. 4: This is a screenshot from the Crayola Color Alive app, showing the colored model.



Initial Ideation and Motivation

Devel opment for this comic experience bega
class at the Georgia Institute of Technology, and began to look critically at augmented reality as
a whole. The first realization was that comigartended to focus on one half or the other when it
came to Augmented Reality, and either the tangibleweald suffered for it, or the application
became unnecessary and therefore unused. Most AR applications relied on some form of QR
code for image @gnition, and then the app hid the tag entirely once the experience began. To
me, this seemed less about merging physical and digital, and more about lacking a creative way
to anchor their digital game objects in a physical space. The first key requirgihdergmented
Real ity is that #Alt combines real and virtual
Augmented Reality means to make reality more than it already is, rather than to obscure what
exists in favor of the purely digital. This concepti®s to be one that most current developers
are struggling with, because either the Augmented Reality is gimmicky to focus on the tangible
artifact, or the tangible artifact has been reduced as far as it can to a purely utilitarian form. This
means that thmteractor still is only focusing on either the tangible or the digital artifact, with
the other serving as a means to an end.

Clarity and ease of recognition is not the only reason that digital game developers lean
towards black and white artifacts wiharp straight lines. The developers want the player to
focus on the digital, and the card itself is just a means of recognition and nothing else. This is
most obvious in the PulZar game, where the cards are simplified QR Codes that the Playstation
Vita recognizes. More often than not with this sort of game, the AR Card is hidden or obscured
once the camera recognizes it. This forces the player to focus solely on the digital artifact,

without being consciously aware of the process that is going on thasatem to see digital



objects projected into the real world. They pay no attention to the tangible marker, because it has
been effectively removed from their field of view.

Games are not the only medium that has tried to augment their features, cdksic boo
have also tried to implement digital artifacts within their pages. Both DC Comics and Marvel
Comics developed AR companion sraaetvice apps for their comics, but neither one seemed to
fully embrace the digital aspect of the medium. The app releaseq liomics merely overlaid
a textfree version of the comic over the page, and had voice actors reading the text out loud.
Marvel ComicsoO6 app, on the other hand, eschew
were scanned it brought up things like cletgabiographies or concept artwork. Both of these
are entirely incidental, and not at all required for the full reading of the comic books. These apps
feel similar to more traditional secossdreen apps that television shows use, providing bonus
behindthe-scenes information to be viewed during commercial breaks. It requires its own level
of attention be paid to it, and exists separate of the ongoing story like a-tieasubnes section

on a DVD menu.

The Marvel AR app, which showed extra artwork butdid not change the story.
But what if the app was involved in the story progression? What if the app aided in

telling the story, as opposed to just adding in unnecessary information or reading the book to



you? This was part of the main goals of this prpjecdevelop an augmented reality experience

that would split the userds attention between
that went with it. Graphic novels were chosen as thewedt artifact because the comic panels
themselvesauld be used as imagecognition markers, which would inherently make the

markers more visually interesting than a QR code.

Graphic novels naturally break down information into timed sections, called gutters.
Gutters are fA...Thawhesmpacie. b.eTlwe emomihed p amed e
i mages and transforms them into a single idea
not every single thing is drawn out in a comic, otherwise it would be a flipbook. But the idea
behind gutterssi a powerful one, and one that is exploitable for the purposes of this project.

While the reader may not be consciously aware of it, the gutters are a place where their attention
goes from one point in time to another, within the diegetic space. Eachiframsoment or

series of moments in time, depending on the size of the frame (McCloud, p95, 1993). Larger
frames have more content, and therefore are not just a single snapshot like a smaller frame would
be. The gutters dictates this spacing, since itld&/the pages into panels. Since different gutters
have different connotations according to Will Eisner, it stands to reason that there could be a
designated gutter style for augmentation that would act as a trigger without having a specific
marker insideghe panel itself (Eisner, p44, 2008). This way, the augmented panels would still be
clearly marked, but in an unobtrusive way that would not impact the artwork and storytelling

within the panels themselves.



CHAPTER 2. 2 ESTABLISHING RESEARCH
Graphic Novels and Guiding Attention
Stan Lee and Joe Buscema speak at length about how comic panels must be set up and

organized intheirbookt an Leedés How To Draw Tbeicsad&hés N

needs to flow naturally from panel to panel, and sathi®n needs to flow in a way that is

smooth, but also helps lead the reader from panel to panel. The way a character faces, or the way
a piece of machinery in the background is | ai
pointing impacts the direci on of the readerds attention. I n
guiding principles can be used to push the reader from the page, to the app, and back without
having harsh signposts dictating what they have to be doing and how much time mesitbe sp

on it.



Fig. 6: Page 111, Stan LeHow to Draw Comicsthe Marvel Way

In the abovepanel,it shows asketchedout page of panels and demonstrates the concept
of implicit lines. Depth helps a lot to create this, and is the main method of controlling the
reading path. Panel one has Captain America in the foreground with Captain Britain behind him
on t he r eHhedbGesr 6asn rtihgghts.ame dept h pl ane as Red S
a gun at Nick Fury. The | ine created by Skull
three, where the gun is mimicking antlitsslf, | i ne.
which leads the eye to panel four. This method of directing attention is commonly used by artists

because the mind wants complete images and by leaving parts of a whole outside of a panel it
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guides the eye to where the omitted object is; im¢hse the next panel of the page. In an
augmented reality context, these concepts can be used to guide the reader back into the tangible
object from their device, rather than having the augmentation on a timer and disappearing after a
set length of timelt flows more organically, and lets the reader move at their own pace rather
than the pace dictated by the writer, taking their time where they feel like it is necessary to.
Below, Eisner has illustrated the most basic flow of attention through the pansisstern

comics, the last panel on the page should be in the bottom right corner, and the first page should
be in the top left. There are ways of working around this, such as havingpadelborderless

panel with smaller panels within, but this diag is the standard basic layout.

PAGE - FRAME PAGE FRAME
PANEL \( ‘
ResDNG P ool ||
TRACK e e e
& [ o

Fig. 7: Showing the fow of a sixpanel page. (Eisner, p42, 2008)

The fewer panels on a page, the easier this idea of controlling attention is to accomplish.

If the entire page is one panel, then the readeamatically looks at it in the correct order

11



because there is only one panel to look at. Three horizontal panels stacked vertically are also
almost a guarantee, as each panel will be read, then the reader progresses to the next one down.

With dynamic stup it becomes more difficult to ensure correct reading.

Scott McCloud, in his bookinderstanding Comiagefines a panel as a segment of time.

The | onger the panel, the more time is being
we all learned to perceive time spatially, for in the world of comics, time and space are one and

t he sameo (0M0) Thearedare linpitd to this time dilation, namely the width of the

comic page itself. A panel is a moment, though not necessarily a still image. Too much action in

one panel and the reader becomes disoriented and confused, so the panels arp bsoken u
6guttersdéd, or the blank space between panel s.
AWe [comic artists] assume as readers that we
business of arranging those panels is actually quite confpegomplex, in fact, that even
seasoned pros will sometimes blow ito (McCIlou
every reader will think in the exact same way that they do, so the line of progression must be

made clear. While panels can be mom=ntjust rectangles, to be sure, the core structure of

comics sticks to a fairly gritike composition. As shown above in the page fitime Enigma of

Amigara Fault diagonal gutters are used to create tension and unease, especially when they are
only slighty tilted. This page was chosen to show this technique because the panels begin

vertical, then slowly become more slanted as the page progresses. Artists of horror comics and
manga sometimes subtly tilt their gutters in this fashion because it will makeatier

uncomfortable even though they cannot precisely say why.

12



191

Fig. 8: The Enigma of Amigara Faultshows the flow of attentive direction. The
characters are facing the linear progression, with diagonal gutters dividing the last two

rows to increase tasion. Ito, The Enigma of Amigara Fault
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Fig. 9: A panel with no gutters serving as the background

This page fromAstonishing XMen #1by Joss Whedon is an example of directing
attention with gutters, or lack thereof, while also forcing the reader speafic mindset. The
t wo panels at the top are using McCloudds i de
but their width keeps them large enough to be interesting. The center panel breaks the gutters and

is zoomed out, giving it a sense of expa and isolation to the reader. By removing the gutter
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